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(57) Abstract 

A liquid -damming protective bank comprise* a member abutting against a surface upon which a vertical force acts with the purpose 
of pressing and anchoring the same against the surface The bank member has a Am long side edge turned towards a flood side and an 
opposite long side edge turned towards a dry side of the protective bank. Between the surface (2) and the bank member (1) there is applied 
means (12) extending axially along the bank, e,g. a mat the purpose of which is to drain away flood liquid possibly leaking in under the 
member from the flood side so as to keep the area on the bottom side of the member elongating from the long side edge of the draining 
means (12) being closest to the flood side to the dry side, at or close to atmospheric pressure in order to obtain a maximum pressure 
difference in relation to the hydraulic pressure keeping the protective bank sealing against the surface. 
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LIQUID- DAMMING PROTECTIVE BANK AS WELL AS A METHOD AND A 
DAMMING DEVICE FOR ERECTING SUCH A PROTECTIVE BANK 

Technical Field of the Invent inn 
5 In a first aspect, this invention relates to a 

liquid -damming protective bank of the kind which comprises a 
member, e.g. a flexible, liquid-filled casing and/or a flexible 
skirt, abutting against a surface, e.g. the ground, upon which 
a vertical force acts with the purpose of pressing and ancho- 
10 ring the same against the surface, said protective bank having 
a first long side edge turned towards a flood side and an oppo- 
site, second long side edge turned towards a dry side of the 
bank . 

15 Prior Art 

Phenomena of flood may occur in very different areas 
and under very different circumstances. A frequent type of 
flood may hit houses situated in the vicinity of watercourses, 
e.g. lakes and rivers, temporarily overflowing their banks due 

20 to extreme precipitation. Water may then flow by surface over 
the ground to the house and cause various damage thereto, such 
as filling possible basement spaces with water or partial fil- 
ling of localities on the ground floor. Water damage of this 
type are without exception very costly to master. In other 

25 cases, fluids of another type than water, e.g. oil, fuels, che- 
micals and the like, may spill over on areas or surfaces as a 
consequence of a leakage of an unexpected type. 

Regardless of the type of the flood, there is a gene- 
ral ambition to try to countercheck the flood and to confine 

30 the proportions thereof, more precisely by erecting some type 
of protective bank which stems the liquid flow. The house -owner 
erects a bank surrounding the house with the purpose of preven- 
ting the water from approaching the same. Inversely, in case of 
a leakage, the protective bank is erected with the purpose of 

35 preventing the liquid from distancing from the source of lea- 
kage . 

Conventional methods for erecting protective banks 
make use of solid materials, usually of a mineral nature. A 
common way is to manually lay out sandbags in more or less high 
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rows .- Another way is to erect banks of soil by means of sui- 
table machines. However, these methods have disadvantages. To 



at all,, the method is time-wasting and most often only possible 
5 to resort to at a late stage. Furthermore, it rather often cau- 
ses pits and other wounds in the ground. The sandbag method is 
not only time-wasting but also laborious. Many times, neither 
machines nor sandbags are available in the immediate surroun- 
dings of the flood, and therefore time-consuming transporta- 
10 tions have to be carried out before the erection of the bank 
can be started. This means that the protective bank may be in 
place too late. 

With the purpose of obviating the disadvantages associated with 

15 earth banks and protective banks of sandbags respectively, it 
has lately been developed protective banks erected of mobile 
damming devices in the form of hose -like casings which may be 
stored, handled and transported in a collapsed state and filled 
with liquid, usually water, at the very site of a flood. Examp- 

20 les of such hose- casings are disclosed in abundance in the 
literature of patents. See, e.g. FR 1 375 854, EP 496 519, 
US 3 246 474, US 3 855 800, US 4 799 821 and US 5 040 919. A 
substantial advantage of such hose- casings is that they are 
diminutive in a collapsed state, at the same time as the 

25 weighty material which is required for anchoring the casings in 
a protective bank, usually is available in abundance at the 
site of the flood in the form of water. Well-nigh unlimited 
amounts of damming devices in the form of hose -casings may 
therefore quickly and smoothly be brought to a place hit by a 

30 flood and activated on site by the simple measure of filling 
the same with water. The majority of the previously known dam- 
ming devices in the form of hose-casings also comprise a skirt 
turned towards the flood side, of more or less explicit width, 
most commonly being anchored by means of nail- or stud- like 

35 anchoring members, the purpose of which is to seal against the 
surface . 



under the trade mark of PORTADAM, makes use of an impermeable, 
skirt -like membrane abutting with a long side portion along the 



the extent that mechanical dredging or excavation is possible 



Another mobile damming device, commercially available 
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surface, having an opposite long side portion abutted against a 
framework erected in the line of defence and consisting of a 



surface is brought to abut against the same over its entire 
area in the praiseworthy purpose of obtaining the biggest pos- 
sible tightness against the surface. Thus, the previously known 

10 constructions originate from the fundamental idea that the lar- 
ger the area of contact against the surface, the more reliable 
becomes the protective bank. However, this fundamental idea is 
partly based on erroneous premises. Namely, if water, as often 
is the case in practice, after all starts to leak in under e.g. 

15 a skirt kept pressed against the surface by the hydraulic pres- 
sure acting on the top side of the skirt, the pressure differ- 
ence between the top side and the bottom side of the skirt will 
be substantially reduced. This means that the area of the skirt 
influenced from below by the same hydraulic pressure as the top 

20 side, will lose its anchoring ability. If seepage water under 
hydraulic pressure is spread out under the skirt and/or the 
hose-casing all the way from the flood side to the dry side, 
the protective bank will gradually lose its anchoring ability 
and thereby its sealing ability against the surface, and 

25 finally be loosened from its line of defence. The same reduc- 
tion of pressure difference exists, of course, also in those 
cases when a hose -casing without a skirt (see e.g. EP 4 96 519) 
is used to erect the protective bank. As soon as water starts 
to leak in under the surface of the hose-casing abutting 

30 against the ground, the total anchoring ability is gradually 
reduced, meaning that, in a state when the horizontal displace- 
ment force from the flood water exceeds the anchoring force, 
the casing simply floats away on the water lying under the 
same . 

35 In this context, it should also be pointed out that 

flood water may find its way down in voids in the ground, under 
the surface thereof, and subsequently reappear on the surface 
and exert a lifting pressure against the bottom side of the 
protective bank. 



plurality of oblique support legs. 

. One thing that the previously known protective banks 
5 using mobile or portable damming devices have in common, is 
that the member of the protective bank abutting against the 
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Objects and Features of the Tnvpntinn 

. The present invention aims at obviating the above- 
mentioned disadvantages of the previously known protective 
banks and at creating* an improved protective bank. Thus, a pri- 
5 mary object of the invention is to create a good anchoring abi- 
lity of the protective bank, even if flood water tends to start 
leaking in under the member of the protective bank abutted 
against the surface. According to the invention, this object is 
attained by the features defined in the characterizing clause 
10 of claim 1. 

In a second aspect, the invention furthermore aims at 
creating a method for erection of a protective bank possible to 
anchor reliably. The features of this method are evident from 
claim 5. 

15 In a third aspect, the invention also aims at crea- 

ting a mobile damming device by means of which protective 
banks, possible to anchor reliably, may be erected in an easy 
and quick manner. The features of this mobile damming device 
are evident from claims 6 to 8 . 

20 The invention is based on the understanding that the 

protective bank is assured a continuous anchoring ability, pro- 
vided that drainage means are inserted between the surface and 
the member of the bank which abuts against the same, said means 
guaranteeing that the area of contact between the member and 

25 the surface is kept partially "dry" or at atmospheric pressure. 
In other words, the drainage means ascertains that possible 
flood water leaking in does not spread over the entire contact 
area against the surface. 

30 Brief Description of the Appended Drawings 
In the drawings: 

Fig l is a perspective view of a flood protecting bank erected 
of damming devices according to the invention, more pre- 
cisely in the form of hose -like casings one of which is 
35 shown in a cut state in the figure, 

Fig 2 is an enlarged perspective view of a shorter section of 
the hose-casing according to fig 1, 

Fig 3 is a schematic cross-section through the casing accord- 
ing to figures 1 and 2, and 



) 
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Fig 4. to 8 are analogous croas-sections showing alternative 
ejnbodiments of the invention. 

Det a iled Dft fieri nt i on of Prof*™* Kmiw^ — ts nf tho Tn Yr nM - n 

In fig l, reference numeral l generally designates a 
damming device made according to the invention in the form of a 
hose-casing, which is shown placed on a surface designated 2, 
with the purpose of stemming a mass of water or fluid 3. in 
practice, the surface 2 usually consists of the ground, e.g. 
adjacent to a house. This ground may be even as well as uneven. 
The dry side of the ground which is found to the right of the 
casing 1 is designated 4. 

The casing l includes three different sections 5, 6 and 
7 which. are kept together by means of internal, flexible con- 
necting elements 8. In figures 1 and 2, the sections designated 
5 and 6 are shown turned downwards the ground, these specific 
sections forming a pair of base sections located side-by-side 
on the surface at the same time as the third section 7 is 
located over and between the base sections 5, 6. 

The uniting connecting elements 8 may, in practice, be 
realized in different ways. In the example according to fig 2, 
nets or perforated fabrics are shown cross-section-wise forming 
a triangular configuration, and being meant to extend axially 
along the entire part of the casing having a three -leaf clover - 
like cross-section. In this context, it should be pointed out 
that the casing does not have to be provided with this three - 
leaf clover- like cross-section along its entire length exten- 
sion. On the contrary, the casing may successively change, at 
its two opposite ends, from the three-leaf clover cross-section 
into an increasingly round cross-section. In these narrowing 
end sections, the connecting elements 6 may either be kept or 
be spared. Instead of nets or perforated fabrics, other ele- 
ments could also be used, such as axially separated sets of 
band or straps, each of which includes three triangulated 
arranged units. The only important thing is that the connecting 
elements allow free passage of the filling liquid in question 
to and between the different sections of the casing. 

The casing itself is made of impermeable fabric, e.g. of 
the type which is commercially available under the designation 
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geomembrane . Thanks to the connecting elements 8, contracted 
flute-shaped areas 9 are developed, between the different sec- 
tions 5, 6, 7 adjoining the axial boundary lines 10 thereof in 
the area between two adjacent sections. The casing may be com- 

5 posed of three separate, elongated fabrics, attached to each 
other along their long side edges while forming said boundary 
lines 10. However, it is also possible to make the casing of a 
tubular starting material, on the inside of which the connec- 
ting elements 8 are attached in a suitable way. In its active, 

10 liquid- filled state, each individual casing section receives, 
along the major part of its circumference, a round, in particu- 
lar an elliptic cross-section, with the exception of the bottom 
parts of the two base sections which are flattened in the 
loaded state. 

15 The different sections of the casing have three differ- 

ent main functions. The function of the first base section 5 
turned towards the flood side, is to seal against the ground, 
while the second base section 6, which is turned towards the 
dry side 4, executes an anchoring function. The main function 

20 of the third, central and upper section 7, is to dam, i.e. to 
give the casing in its entirety, the optimum height above the 
surface. By the fact that the construction is wider in its base 
section than in its top section, it will have a form stability 
of its own. Furthermore, the area of contact to the mass of 

25 water 3 will slope and thereby the pressure of the flood water 
gives rise to a vertical, downward compressive component force 
contributing, in addition to the filling liquid in the casing, 
to the anchoring of the construction in its entirety. 

Underneath the first base section 5 a special sealing 

30 layer 11 is arranged. This layer consists of a sealing material 
of a suitable type, e.g. foam rubber, preventing or obstructing 
water from passing through the pores and voids which are cre- 
ated between the casing section 5 and the more or less uneven 
ground surface. Instead of rubber other materials are also con- 

35 ceivable, e.g. in the form of a bentonite mat, i.e. a mat con- 
taining a clay material which expands in contact with water. 

Under the second base section 6 there is, according to 
the invention, a special draining means 12. This draining means 
may be in the form of a layer consisting of a profiled, perfo- 
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rated- or porous material, e.g. a draining mat (PLATON-mat, Pac 
Drain) . -Further, it is conceivable to arrange special spacers 
of a suitable shape underneath said base section 6 . The drain- 
ing means 12 may also consist of another large -area unit, such 
5 as a flexible mat or a stiff board, having channels or voids 
between its top and bottom sides through which water may pass 
in the direction away from one long side edge of the unit 
towards the opposite. By the fact that the unit has a certain 
thickness, the base section 6 lying above will be held at a 

10 certain level above the surface. In practice, a sandwich con- 
struction is preferred as a draining unit which includes upper 
and lower layers of so called geotextile (a textile material 
made up of polymer fibres) and an intermediate core of a rigid 
or semi-stiff material, in particular plastic, which has been 

15 provided with a plurality of cup- like projections, similar to 
the bottom of an egg carton. At the same time as this core is 
capable of carrying substantial weights, it permits a free pas- 
sage of liquid between the projections. 

In fig 1 it is outlined how the casing 1 has a hole 13 

20 for filling of liquid and evacuation of possibly occuring con- 
fined air. This hole should be arranged in the vicinity of the 
end of the casing together with an analogous hole at the oppo- 
site end of the casing. There may be one or more additional 
holes (not shown) also in the area between the ends of the 

25 casing. In practice, the holes are, of course, provided with 
suitable valves or couplings which can be opened and closed. 

The protective bank erected according to figures 1 to 3 
functions in the following way. After the individual hose- 
casings of the protective bank have been placed in a desired 

30 line of defence and filled with water, the individual casing 
will be kept pressed against the ground by a force correspond- 
ing to the weight of the water encased in the casing. In doing 
so, the. layer 11 acts to seal, while the unit 12 acts to drain. 
Therefore, if the flood water 3 would start to leak in under 

35 the sealing layer 11 and completely pass the area of contact 
against the ground of said layer, the draining unit 12 guaran- 
tees that passed water is quickly drained away in the direction 
of the dry side of the protective bank. In that way, atmos- 
pheric pressure, or at least a pressure which is close to the 
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atmospheric pressure, is maintained at the bottom side of the 
base section 6. This means that the .anchoring force which the 
base section 6 exerts to the ground is maintained, in spite of 
the fact that leaking water has passed the sealing layer 11. In 
5 other words, the draining unit 12 guarantees a reliable anchor- 
ing of the protective bank in its entirety. 

Reference is now made to fig 4 which illustrates how a 
draining layer 12' can be made considerably wider than a seal- 
ing layer ll'. Thus, the draining layer 12' extends, in the 

10 embodiment according to fig 4, not only along the entire bottom 
side of the base section 6, but also along a certain part of 
the bottom side of the base section 5 . 

In fig 5 a hose-casing forming a protective bank ~of the 
general type, which is disclosed in EP 496 519, is shown. In an 

15 outer casing 14, two inner casings 15, 15' are arranged, each 
of which is filled with water. In the earlier known hose- 
casing, the entire bottom side of the outer casing 14 is 
applied in abutment against the ground. Contrary to this, a 
draining unit 12" is inserted under the bottom side of the 

20 outer hose -casing, the width of which is, preferably, though 

not necessarily, larger than half the width of the outer casing 
14, but always smaller than the entire width of the casing. 
This means that a certain part 11" of the bottom side of the 
casing will be abutting and sealing against the surface. If 

25 seepage water would pass in under this sealing surface part 
ll", the draining unit 12" guarantees that seepage water 
quickly is drained away in the direction of the dry side of the 
protective bank. 



skirt 16 on its long side edge turned towards the flood side. 
In this case, a draining unit 12 1 ' * extends not only along the 
entire width of the hose-casing 1, but also a bit in under the 
skirt 16. However, the skirt 16 abuts along a section ll'** 
35 directly against the ground, this section sealing against the 
surface. Of course the skirt 16, in this case, consists of a 
material, e.g. geomembrane, which does not allow water to pass 
through, and the skirt is impermeably connected to the hose- 
casing 1 itself. 



In fig 6 an embodiment is shown, according to which a 
30 refillable hose-casing 1 has been supplemented by a flexible 



10 
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- In all the embodiments described above, the draining 
unit 12 -has been shown integrated with those hose -casings com- 
monly forming a protective bank, i.e. the draining unit is 
always accompanying the individual hose -casing. However, within 
the scope of the method according to the invention, it is also 
conceivable to apply a separate draining unit under the hose- 
casing in question, which is placed on the surface before the 
hose-casing is deployed and filled with water. This is possible 
irrespective of whether the hose-casing involves or lacks a 
skirt of the type shown in fig 6. Thus, in fig 7 it is illust- 
rated how a draining unit 12' 1 1 can be used without being con- 
nected to a hose-casing and a skirt thereto respectively. 

Fig 8 illustrates how a pipe 17 may serve as draining 
means instead of the large-area units described above. At the 
bottom face of an arbitrary damming device 1, e.g. a hose-cas- 
ing, a recess is formed which houses a pipe or tube with perfo- 
rated holes through which possible seepage water from the flood 
side may be let in and diverted away centrally in the axial 
direction of the bank. As may be clearly seen in fig 8, the 
pipe or hose pipe 17 is suitably located between the two oppo- 
site long side edges of the damming device 1, preferably closer 
to the flood side than the dry side, the area between the 
draining pipe and the dry side of the damming device being kept 
"dry" or at atmospheric pressure in that occurring seepage 
25 water do not reach this part of the surface. 



15 



20 



Feasible Modifications of the Invention 

The invention is not limited solely to the embodiments 
described above and shown in the drawings. Thus, it is conceiv- 

30 able to apply the invention also to other protective banks than 
those comprising one or more hose -casings which can be filled 
with water. The invention may, e.g., be used in association to 
protective banks of the type PORTADAM or similar banks which 
includes a membrane- like skirt adjacent to a mechanical frame - 

35 work. 
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Claims 



1. Liquid- damming protective bank, comprising a member, e.g. a 
flexible, liquid- filled casing and/or a flexible skirt, abutted 
5 against a surface, e.g. the ground, upon which a vertical force 
acts with the purpose of pressing and anchoring the same 



side edge turned towards a flood side and an opposite, second 
long side edge turned towards a dry side of the protective 

10 bank, characterized in that between the surface (2) 
and said member there is applied means (12, 17) extending axi- 
ally along the bank, the purpose of which is to drain away 
flood liquid possibly leaking in under the member from the 
flood side so as to keep the area on the bottom side of the 

15 member extending from the long side edge of the draining means 
being closest to the flood side to the dry side, at or close to 
atmospheric pressure in order to obtain a maximum pressure dif- 
ference in relation to the hydraulic pressure which keeps the 
protective bank sealing against the surface. 

20 

2 Protective bank according to claim l, characte - 
r i z e d in that the draining means comprises a large -area 
unit (12), e.g. a mat or a board, having channels or voids 
between its top and bottom sides through which liquid may pass 
25 in the direction away from one long side edge of the unit 

towards the opposite one, the unit, by having a certain thick- 
ness, holding the portion of the bank member lying above at a 
level above the surface. 

30 3. Protective bank according to claim 2, characte- 
rize d in that said unit is permanently attached to said 
bank member in order to automatically accompany the same 
already in association with the placing of the bank member in a 
line of defence. 

35 

4 Protective bank according to any one of the preceding claims, 
which is erected of damming devices having skirts (16) protru- 
ding in the direction to the flood side, characteriz 
e d in that the draining unit (12 ,, M has a width larger than 



against the surface, said protective bank having a first long 
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the width of the actual damming device (1) , the draining unit 



5 . Method for erecting a liquid -damming protective bank of the 
5 kind which comprises a member, e.g. a flexible, liquid- filled 

casing and/or a flexible skirt, abutted against a surface, e.g. 
the ground, upon which a vertical force acts with the purpose 
of pressing and anchoring the member against the surface, said 
protective bank having a first long side edge turned towards a 

10 flood side and an opposite, second long side edge turned 

towards a dry side of the protective bank, characte - 
r i z e d in that between the surface (2) and said member there 
is applied means {12, 17) extending axially along the bank, the 
purpose of which is to drain away flood liquid possibly leaking 

15 in under the member from the flood side so as to keep the area 
on the bottom side of the member extending from the long side 
edge of the draining means being closest to the flood side to 
the dry side, at or close to atmospheric pressure in order to 
obtain a maximum pressure difference in relation to the hydrau- 

20 lie pressure which keeps the protective bank sealing against 
the surface, 

6. Damming device for erecting a protective bank according to 
any one of claims 1 to 4 , comprising a flexible, elongate cas- 

25 ing (1) with means (13) for filling and emptying of a anchoring 
liquid therein and therefrom respectively, 

characterized in that the casing, at least along 
parts of its length extension, includes no less than three dif- 
ferent sections (5, 6, 7) , at least two of which are intended 

30 to form base sections arranged to be placed beside each other 
on the surface in question at the same time as at least a third 
section is located over and between the base sections when the 
casing is active, and is in an expanded, filled-in state, the 
different sections of the casing being kept together by inter- 

35 nal, flexible connecting elements (8) past which the filling 

liquid may pass freely between the different sections, and that 
at least one base section (6) has means (12) on its bottom side 
to drain away possible water leaking under the first base sec- 
tion (5) . 



partly projecting under the skirt (16) . 
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7, Damming device according to claim 6, characte - 
r i z e d in that the individual section of . the casing has a 
partially round cross -section and that the connecting elements 
5 (8) extend in a substantially triangulated configuration 
between portions (10) of the casing which are contracted in 
relation to said sections while forming flute-shaped counter- 
sinkings (9) therebetween. 

10 8. Damming device according to claim 6 or 7, characte - 
r i z e d in that a first base section (5) has means (11) on 
its bottom side to improve the impermeability between said sec- 
tion and the surface. 
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